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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the utilization 
efficiency of laser beams from decreasing and at the 
same time improve the quality of the laser beams with 
simple structure. 

SOLUTION: A first reflection device 21 with first and 
second reflection surfaces 21a and 21b that are arranged 
at a right angle each other and a second reflection 
device 22 with third and fourth reflection surfaces 22a 
and 22b that are arranged at a right angle each other 
are allowed to oppose each other so that ridges 
orthogonally cross each other. Then, a laser medium 23 
is arranged between the first reflection surface 21a and 
the third reflection surface 22a, thus preventing laser 
beams from passing ridges 21c and 22c. 
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(57) [Stt] 

K*K6 2 la, 21b Sr-Wi-SSB 1 «0KS«£«2 1 £ , 
SVMCiftA(cEB^nfclB3^»4cOKWffi2 2 a, 
2 2b £*N" SJB 2 fi9S»T3Sffi 2 2 t Sr. 2 1 c , 
2 2c asK&i J; 5 it, 35 1 (?>S4+pS 

2 1 a £j83<OJK#ti3S2 2 a £ COSH- ifBCSt 2 3 £r 
liittU ^•f»l.i2 1c, 2 2 c Sraik&^J: 5 




21^ :Sl<ofiMffi 

22:K20EM81 

22a : S3(Z)SI*ffi 
22b:S4©SStE 
22o:S20>aJg 
23 : l/~tf?Kft 

24:t&>S 
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Z to -if «R*»3B-r S M£« t x. . ±EJB 3 & U< 
14 toRitffi«:&fc> 2 ow3ptB?)ift-t-fB 2 cO«.»fci, ± 
ESS 1 2 tOKfttEB&&i? 2 oco-^ffi^/£i m 1 to 

«^i:iiffagt^ffi^^,ittt^ *) , ±SE u—if iKH 
rt*e>±Effi l 0SWS5^|wJ**J-Cffl4tS4xfc if3teti. 
±E.*i<0R*tffi. ±E!R2toRatSi\ -fcEIIS 3 toR#t 
ffi, ±E»4 tORfttffi, ±ESS 2 coKMffi, ±E* 1 60 

Ritas, ±e« 4 <?>sMffi&tf±8Bg5 3 c/vmmvm^ 

S»t*^T±gSv-if«EH:^A»$tt-2>^ t SrW»i:i- 

& a e*«» i^— sf 

2 ] ^1 RO!» 2 cositSSHfi, J^tr gpSj 
«t £r1$» £-t-2> m&m I E«<o ft E«rflWT£ ^ - if 

s ^ ( m m & *3 1 * r sag * *i , s «■ i c £ *> s ^ 
ffi*s * n T i ^ r t <#» <b a »*« 2 e*<o a a 

If 

I TO*® 4 ] .» l 2 coR*«£fitt, 

— ^WAAtiffi i:, Si^ittft i^EKSixfc 2 -ocoRat 
mi ir &m tZ>7 » XA-e*>5 r t fcW* i 

e«<& a a«t«» sf 

[§f 5 ] :/y ?r Acogs i xt*3S 2 to«jRtofflw*# 
W^-ifilt-SiS* 

[W**6] u— -jf^^Ki'Ji, if*& 

* * i- 5 i * ^ L flj* JH 5 co i ^ivMzWH&cv @ 

[ts*« 7 j ii > u& 4 wRWffi<?n ^rtiti* i o 

tf>R«tffi l-tt, if tti^/aco-j»4>R*tll^SEit htiX 

jHcEtfcog Btt«»i'-1f#«8fc, 

I »*« 8 ] » l 4n ^ USB 4 <OR$tffi<o\, *-rtifr<r>R 

m 'mat, \s—&%<o p mytr&ftRw s «#/s#to 5 

CO V >i^tf-~-*£iglKffj Ki&iS LXft&'HlM U ffi* 
S:Klti-5«3tR*f#®^»ft feHtia *j . a*ojbE u 
-if )to»tma±, ±mUtftRkt^&^MLX±K^- 

ffi-y£f&ftmm&ms&t-tt,*i.x^z> z t wmt-i-zm 
-if*«ak> 



ifi L , fm>J- * R5t L T^hW— W:/Jl " ^> « jfcRJt^a^ W! 
tte>nr*5*), *»oJiffiu— if*i^«Btcfi, ±Effl.* 
R*f L x±ffi if* Srffi*co»i-&"C P {S^ftS 

[»5R«iol ^-if*co3tKtc|-i, v-if«:copfla 

*J«»St^s«*Jifi^ 5 -fe^^-rttd^ **5SR«iic: 

mm b, te*-S:RJW LT^SP— H-i^t'-S 2 ocO«*R#t 
7 r 7f p-t-^SO' I / 2 KS^rf L , w 
— if — *lpJtwCO^aiflTl"-Sr--f y «h N ccor 
>T y ^—^ic»LT±E^— if**ffi*co#l--&-CPffl* 

i ^-rttdmE* w g E«I«JR u — if *«*o 

fo&zt t-i-z mmn xm^t m&m 1 o cot ^-r 

- $r ASt £ ^ 6 ^Tfe^ & aSM S:«^W5Zt 

«c7> a e*i«» tf -ftS«o 

H»#«i4] ^-if3tco)tl!8{ctt, u-if*<otr- 

1 0 0 0 1 ] 

^«t35E«^co-JR^f*:( - * ttS w-if 4SH icffl i ^ 
[0 00 2] 

m&vytmn Ml 7l$mHl£S p r i n g e r Se 
r i e s in Optical Sciences 
Vol. 1 r s p lid-State Laser E 
ng i nee r i n gS4 JK.J Waiter Koec 
hne rf ( 1 9 9 5 K-Y ^ S p r i n g e r 
f?) 1 9 7 > ; iz Tjk&ti trM^o u— if *S« S-^'J- 
«^B-C*>-5 0 Eltc:*j^-c, l, 2liS:^(^.*tffijL-CBfl 
i^i i/- if* S: ffl i: -5 M<OKttm, 3 JiR W jft 
l. 2IB(cEHSifC^-&u-ifaH:, 4i;tu-if^R 
3Sr/aie^-5*SR, 5rt l^— !f*««^a£«, 6{*R«t 
ft 2 d^RJttt 1 -iSti^ U— if*c0*K, 7 fAR*f« I 
#><bRW«2 ^fflt?^—if*«^-tf&S B 
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ft^-f.«g«TO, u-if ^vfcK 6 , 7^ttSL, 

jFM^n^>o rw$ti, 2&m^^mcmm*ftx^ 

2>»g\ u-if#fi, JKWflU, 2^t^9MUxW£ 
*U *» 5 6, 7 Z'&m-Ze 

u-if3tett, ®fi*«4 (x<t 9 Sbfisnfc u— iffflJK 3 

IS LffliB Lt 18*18 o ii~C^< , 
[0 0 04] rtuc*t U lis icw<i\t o \z s -~'tio~) 

rmm. i twhw ltrw^ i , 2 a* wc* < *o fc» 

^zt^X^t^\ 

[0 0 0 5] ceo J: 5 ftBgjH«r**1"5^a«b IT, Jr 
Sfl f S p 1 i d ~ State Laser £ n g i n 
eeringj 227 111 9 i^iJ; 5 ft 

XA, 1 2i3X«i<t¥t7ft«l&l 2 a ^Wt5^- 

y x ^ , i 3 — yyy 11, 12 sr^i -m l xm 
H§jh,ri^=3— t^ a - ^'y xa-c&'j , = — 

-/-^r.-x—XXy 1 3 >/l 7^!)XA 1 1 >C0Bfli-- 

v - i/-m'it 3 ^rga k s n- r ^ -5 o 

[0 0 0 6] r <d <fc 9 & if *fi*-CI-** u~if # 
(i, jtttl 4±Sri&f?U /^77yXAl 2 ±tSW 
S*i£ e /u—^rr'y XA 1 2 ^KW£ixfc u— if3tefcfc, 

3 - 4r ^ - -y i 3 r-tff v m & *u mmytm 4 $ 
ttfc yfflEK 3 Sr^ii l -ewes ft i^-tiS 3 

#>&ft5* 

[0 0 0 7] 1112 Cm IS 1 9f.VW-7 7'!JXA 1 

2 icAW L^u-^^sw^S^^-itftWE!r^^„ 

I2S£*$^T, 1 2 a Sr**t?SltBfi 12 b, 12c 

^4 5S;^oTi^ *il4i:ffi4*Bi 5 Sriffi 

1 2 b K J; 0 9 Dig. EWffi 1 2 c K J: 0 9 Otf, tH 
8 Otf^^^^tSr-^^^tL^o 5 Cw LTSJH 

* ftfc * 1 6 tt, ^i* 9 Jfctt 1 4 i *PfT«£ 

fts« bp*** /^7'7'yxi,i 2ii, aw Lfc u~ if* 

tf*£ LTKIt-rS. 

[0 0 0 8] *fc, |g| 2 1 ^1"<t 5 ^-7-/yx 
A 1 2 j 2 a Sr't'^IUlt LTftSaflj^fcB^ 

KWffii 2 b^ < fc^#x.f>n^ft^ > a:fbfi9 0 — 2 a, 
R9+B8 i 2 c 9 ^x. fcjft3#f£|£ffcfct 9 o ■♦• 2a t 



ftO, 5&ii£?^— ifft^/u-^y XA l 2K 

ct »3 R« Sftfc I'-lf *;«Dftft 1 6 (ttftK^ffctttf 1 8 
0j££ftS e Jfot, f£MU 2a^'W«Rfclt^ 

if**. AW t fc u — -l^at t Vff"CififfA-|Rl^jS5*'lftfiC> 

[0 0 0 9] * ?>(w, A*ti"5 1 4 {i*f 

L"C«i^fc»^t>|a»»^, ;^7'/yXA l 2ft, AW 
Lfc i^— * * , AW L fc u-if * > W"CittfT*Wj ^ 
»*|Pl«0l/-f3ttLTK»tSo **5, i2 0Si/i 
2 1 KWtOfcA, 1 S^O^SS 1 6 Sr3fe** I 

t jtK 1 6 t> t'—Af/^rfJ^^^ i 4 ft U ^ — 

[0 0 10] $P>tr'ifefc % 9^>f<L£L£ o\c, /is— 

7-/.y xa i i </)gMft i i a sr>vu— 7^ y 120 

9 , yu- 7 'f y Xis 1 1 , 12 Of® # i> V ^ A 
[ 0 0 1 1 ] 

^/U— '7^'y XA 1 1 , 1 2 C/^^IS { la, 12a 

ti^lS^^W^n^fc^, ia»ricJ:-5iR-5te^*lS s 

1 1 a , 1 2 a ±T'{^iH 2 0 ^ L fc i 5 jfeJEst W^4t: 
C1\ «»1 1 a, 12a T'U— lf*^a9r*tt$fc 
^ n U—lf*^ 2 O.XM4 oMSWftS < , ij £ ft(0& 

if*fi»r^a L.t 9 yv-v^y XZn 1 

i , 12^ «»j ^ , ^ — ^=v* ^ — -x -X y x a i 3 </) x o 

[0 0 12] cco&Wi*, ±E*?>J: 5 ft Ra«jS 
SriSrHBi ITftSn-ttOT*)^ f»*ft«/* 
TT\ *^ipjffl jft*«fiT«rK;.iti-S r 1 1tX% * 

[0013] 

Bffi«^u-if-*fi*li, .TLtMrjilft^saH^n-^.* 1 
Xt>*m 2 «SWiii«r*-r5SS l ^SW3Sffi^ , -¥A^cK 
«^gaitSi'Lfc»3St^j»4(OS*tffiSr*L. Si cog 
W3fiS(w*J-^ L'a^f2 </^4tiIi , m i coKWffi 

m 3 (0S*t flS <t c0 Wi t - » *t ^ tt-C v ^ 6 I — if «K t , 
r CD i^-if jKSt SrBfii- S *« > ^ , .13 XtK* 4 
OSMffi^^ 2 Ot/>¥gD^ft1"B 2 C0 ! «j»« x * 1 R 

xm 2 fioKWBS&^i? 2 O60*iii^ft1-SB i 
^iS>2:1-6E^^*it, w»tIS^bl 1 «0RWE^ 
ffijJ*J-rW»Snfcu-ifjte«, #i«0K»fBi\ ^2cojK 
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»d&\ SB3<ORJtB5, fM^KfTfiK j(S2©JK#tiB. M 

[0014] 2 coWWfcURS ft E*8«-J# u — 

ft^*iW-J"S* l St/* 2 «SJW3SiR^;flv-^ct>^Tfc 

So 

[0015] »** 3 0>58fflfc«S g EffiiflWK if-#- 

So 

[0 0 16] W*«4 0«W^«S^BM«^U-»if f *- 

2 (ofcMmm tLx m ^ ^ tz t <o x%> s , 

[ooi7] tmm 5 o«wfw(S5 m a*«?K u~-if * 

[ooi8] a»*« 6 <nmmvc.&%> e b*s«tk 

ii-rsr-r y u-^^^itf-^^-^^So 
[0019] 7 <D3mvc%& g at*«jg v-if & 
shbi*, 35 1 * ^ l m 4 ^Btst goto v ^m/> > i 

[00 2 0] g»*JS( 8 coM^ @ EtffifM* W-lf & 

£>S<: 

[0021] g»-#:js 9 @ tmrnm 

PilE^ J£ *H tf fc i> a> x$>& 0 

[0 0 2 2] l 0 g E*ffl«Jgu---if 

w-if * co P fflftfifc^Xtf s <H*J*#o) 5 *3 

t>* l / 2 ffifttR** U l'— if ^ft^co^JSifll" 
S, 

[00 2 3] S»*rg i i co-«WKffc£ g Eiif JF^-f 



[0024] 2<Dmm^^^mmm\--^ 

So 

[0 0 2 5] »*iHl 3^1P^{:{S^iE«ffu-f 
[0 0 2 6] fflljfcJg 1 4 <?>|gWi^«S 0 B*« : « u-— ^ 
[0 0 2 7] 

**^»is i . m i w c o%w ^.^jtojFgffi i j: s a 

ffi21a, 2 1 b 1 ^RWSSH, 2 2 ^ 

«Ciffft^BflJg$nfo*3St^aS4Wlx*rffi2 2 a, 2 2 
b * 1 2 1 !C:^|k1 LTt^» 2 <7>K 

Ititt^^ ^n^*.L^tl«»2WKW3fiffl2 1 , 2 
2 £ LTf-i, WlUm 2 \Z.irrf£ 5 .¥.WCffifticiK 
"|l$nfc2O60JiPffiJSct+ift2 7, 2 8^W-*--5fc^35S/fl 
v^nSo Sfc, |g|2tc{ia5 2 60S*t.36iB2 2C)^^ 

s i5 

[0 0 2 8] it, i3S:t> i l4Wlx9tl2 2a, 22 
b 2 W»» 2 2c fi. 35 1 &t*3$ 2 cr>KWfiS 2 

la, 21b 3is/jr-rfB i <P8Mft 2ic ^(S^liC&i-Sia 

t--s?£<x, m i 2 2 i a , 21b ^ma^tKm 

4 cBRi+nB 2 2a, 2 2 b t ^Sl/M^^f^^S «t 9 EiSti 
iSntV^S, 2 3 1 cDJKWiM 2iail3 fiOKW 

-ifJStW2 3 Srafii-5-)te«Sr-feS 0 
[0 0 2 9] ftf^i^ot^-CK^^-Se *BL 1 * 

m <Z)R»ffi 2 1a 2 (OKfi+B 2 l b r*IH»c 

JKttSti, 3tKL 1 ¥-f?**»Sl- 2Sr.*BL .1. tixW 
*rpl^ittf e *KL2SriffifeU— S5 3^S»li 
2 2 aaO t tB4<7)KltEB2 2 b S*t, *»L 

2 ir^Ptf^KL 3 ^ML 2 tK*r*r&l^-i6ti» 0 
L 3 if SB 2 coKWffi 2 1 b XT>*® 1 CO 

R*Tffi2 1 a -cffltfcKWSft-, *RL 3 ^¥tr^^L 
4 S:*8L 3 tS»^rrSl— iitf a 

[0 0 3 0] ^IT, *:?&L 4 fcitfrU— If jfctt, »4 
^ix#tiii 2 2b 3 cos Wffi 22a -c?IW2kJSW 5 

iv, fflLi^Ml i — ifjBER2 3-e$e>^*B*B*tt 
S> «oT, I/— lf.*}i. Sl«»}gg2 J «2 
1 c RTWB 2 C0SWS6H 2 2 <7>«i» 2 2c c0±Srii P>i" 
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10 0 3 l ] c <D X 5 * 0 a«flBB ^- -if 

V/-^3t^jK»-SSH 2 1.22 cD : «j» 21c, 2 2 c _h 

fc. ^««2ic ( 2 2 etc i^«JWr^n*t^ 

L 1-L4 Sr WtifiiilSr S C £ SS 1 R&m 2 

COEW.3SK2 1 , 2 2^W J R*+^a^ffi-C*>S3t 

& Tr£ 5 6 S K * fc , TfflgWft 2 7, 2 8 f iffi»# 
«^fc#K EW"§S«2 1, 2 2&t^W— if-^*lfe«s:^ 

[ 0 0 3 2 J ±ffiC909-?f* ^«t» 2 3 £3fc&& 

L 1 J^jEKL-fc;^ *KL 1 4cOV^tU^HL 

[ 0 0 3 3 J nmcoBM 2 . tit, mB2 1 c , 2 2c 

2 8 2ic, 2 2c wuftmm tru^o eh 

*? , El 3 ycTsk-r-X o \c 11 2 w h eo <fc 9 ®«f (O/h £ i ^ 
¥iSKW«2 9, 3 0«r % Si/Mc(WPHS:*3^rfiittL. 

iissr>» 3 i -e.F.i ^ac<& it *> < , u—tf&mm* 

is b^mk&it'rz c t s. 

[oo3 4] mmvymmz. 11 4^-^^0031 

JfeoO-JBIB 3 id J; S 6 affiftS 9 s £ 

^■f-^Hgia-efcS:, wOpj-ett, la icoK*f3sat2 i , 

2 2 £ Lt^-7^y 2 5 J&S>fll^iXT^5o 

2 5 tt, *f 3fc<30A*tiB 25a>, EllSC 

lffft^ffia$nfc2o^ix*riai2 5 b, 2 5 c ttiM 
2 5dt L-Cl ^S ;: AWrS 2 5 a > fxfrtffi 2 

5 b, 2 5ci^4fflStt, «a^X4 5Jt"C*>So 
3? A^tffi 2 5a SOfgWI 25b, 25c JgJt^OT 

So «fc<ot*j*ii, .^*6^*li if«a«-c*>s e 

[0035] wm^^xmmi^, i— vmx 
xmm 25a srsaa u gats 25bia^ * n 

So S»iffi2 5 b[zJ:^±BcM^ntT..u--f-mx, sw- 
an 2 5 c ^ J; (9 45»^n, AW Lfc u— Fyt'^nx 
JK»C0^(pI(^RWSn, AW-B5 2 5 a^^f.t^cm^ ; 

[003 6] JSkJd, ' (O0*I«)/U— '-7 y X A 2 5 SrKW 
^®2 1 , 2 2 £ LT/fjl^Tt f-* ^im&K&itS l^— 

ftW-m ± t?KWi • S , A»*-R tJ*K W3t £ £ 

S, if*;!*, /u-7"/D XJa 2 5(ORWB5 2 5 b, 
2 5 cT^Wi'-SISKft^ dcoffi 

*BL 4 ^*3^s«.*ttll^RW"iiSii 2 5c Lt p« 



-rs :! 

[0 0 3 7] : : x\ ytm l i jc*5(t sffiScofis^co x 

tt^^ E x , z**fiK.4>*rK 2 > L, 3tSf5L 1 /j^fc L 3 
WlJ*.^ E x tt, 3tS& L 1 A* k jfcK L 3 ^feSR^r s i-C , 

tn a>swssH2 1 td<t^ smytt L-c2nigw*tu 

SS2 0KW3fitt2 2 i^.J:t9 p(B*i Lt 2@5tW§ix 
S. *f3tecOz«ift!c»E 2 rt, .ftKLl^P)* 

BL 3 ^ej»i"5BB^, ffi i ofxW36« 2 1 ic£ *) p d 
LT2I1ISWS4X, »2(OS*t.3feffi2 2{^.J: «9 S® 

[0 0 3 8] x«)i^Ex x ztt^-E z-^tC, S Sft 
ommc X SfitB^fb ^ . P flS5*^lx Wic: J: SffetB £ffc 
t «r-tti-en 2 IsITogM, fcWfKZ)*fk*** x 
x t ztftait^E z t-Cf|fi]i:*^*S^:e6, *gftL 1 CO® 

TLV^ICI?/] CffifcWM'£im *H L 2 t 3t»8L 4 «.7L 

[0 0 3 9] r exj: 5 ^W36® 21, 22 t Lt;u 
-7/y 2 5 £ffit^*J^>, lPjt^8el»2 5 
c ±&® e>ftv ^ B*«?r$o u— !f^tg«Sr«/iS^S r 

T^i»lhT^S 1 1 hiC^ I — ¥*^p B uttS:r&]±*-frS 
->^-e^S c KWtH2 5b, 2 5c(Oftte)f 

ti&$L i: ufc & u-— ^-it.fi»«:# 
JK^® 2 5b, 25c -e</>^w-{-ct s mytikmoimtfr 

[0 0 4 0] .^ifico : ;gffi4. &*s, ±ffi^jt?«a*S2 

5 d ^tt§./V"7/!J 'XJ* 2 5 Lfc**, fW^LtfH 
5:c^i-J:5l^, AW352 6 a av^trjfffticiailS 
ixfcSWiii 2 6b, 2 6 c > ^r^L , SWffi 26b, 2 

6 c Sr^tf 2o«^FB^*i-«»2 6 d#iSSri3!JBrLfc 

r BriH-&?g t LX h v \, * fc, -BJHrffi 2 6 e ii, 
^^iiiit-S^^#u4H->|B«5 . ff:|«, ft 

tkymLtz;is~-7SV XA2 6>5r»]^Sr u 

s. 

[0041] SUficO-Jf^lB 5 . m 6 I* r cD«SfHco5? 

*«o»H| 5 \z k S S B*Mt«5 ^*«»«:^i-««H 
-C^)S :! wC0Mt?(*. JB2^KW3Sta2 2<^.IB4«0JRW 



(6) 



WBHSP X 1 2 0 1 9 0 0 



ffi 2 2 b GO— fiP*j*;» L 4 k (D&m&ft'i^ -if m 
*/fl^BT>»S»tt3 2#KttbftT^&o. *H<iOffltaRf;J\ 

{0 0 4 2] C(0.t5 ft g BWttTB if *tR»Ttt, 

T-HtfTL*«$ftTi^< 0 a»gjWl3 2m 

a54coet»ffi2 2 blw»#Ixlt«3 2£RSt5C£ 

<t 9 . f»#fti*ffi-e i^-if * tir/j r £ as-e-s . 

[0 0 4 3] ft*S N ±8E^«ll"ei**88 L 4 j&5fg4 o^*t 
ffi 2 2 b > Sf:t6a5)^MMi3 2 4rSJ'J-fcj5 s . 
Jg 1 ft^btjM<0&#+pg 2 1 a , 2 1b, 2 2 a, 2 2 

la 0 4 4Y^^ommp^ m7 n^^m^m 

T'fcS* Ht-*3^r, 3 3W3t»L 4<^&'lM;iBanSft 
-C l * S 3 4 i;t 

ml 4 assu (OKitm 22 b t &&-y&WMcwtrt h 

* <?> tp ¥ jM id^Jt mm-r 5 u - if it <or$. & 
[0045] w co,t 5 ft a a-l*«iW5 i^-if 

JW» 3 4 -ejKW £ ft 5 (B*K*tlfc 3 4 K *f Its 

u-if*^^ *f mi- So 

[0 0 4 6] r-T% ^8fiH7«oeiB««^^-if*- 

*> 0 , 1/2 stSK 3 3 Rxim%mm 3 4 <^>«j»ico 

V>T>fLTw6, l/2ftfMR3 3tt, «3fc#|pI*rt£:S: 

r -tr**tt*cosg ^-c p «#rit# £ s t k 

M5^i^5 s t-or, l/2jffifi«3 3&iiiS 
bfc ^— Sf*d , s«*:K*t«3 4 i:AM^Ix^ <fc , smit 

i^EW^n, p«jte*»* s ^-if.*t LTi^-fft 

fi^^ttiA3ftS s 

[0047] r *o <t 5 ft s if &mm-e&s 

60 l/2«g-S3 3(£J;») PiM^iSfi* 

Kflffi 3 3 Sr»«i"6 - k K ct 9 , l — ^IBSeo^ffl 

So 

[0 0 4 8] ft*o. Jiaci60ft|"t?tt3tS8 L 4 4 coKJt 



ffi 2 2 b 1 2^i^a».-»^fi:*;JS:»t*i3 4 iKttfcj^ 
Il4 4 PLi4(/)Sl«2 I a, 2 1b, 2 2a. 2 2 

bco^-mrcggri-j-rb J:b\> 

[0 0 4 9] -hiG^0rei,t. if3fcc0P{I)fc£ 

31A L S «*&JxWi^«3tJS:«a 3 4 # jj* 
-if3tcos«3t-SrjSiBL, Pfl3fcSrK»i"3 t><0£ Lt 
J: t \ ^ & i- , I / 2 3 3 li3t»8 1- 4 MSfiffi L 

[0 0 5 0] ^ jfe^3g ffi7^> $ 

(B*S«IS 3 4 SrSiB Lfc i^-^3t^^Jfl5^H.W S 
5(i(H*R*f*3 4Srix*tt5 2 2 b±(^SLfc 
ffi|x.rlBl9^i" < t5 5C, ^L4_h(Ol/2SSK 
ffi 3 3 £ JB 4 (/)/xltI 22bt ^W{^fi.*5t*r* 3 4 Sr 

wm fi^KMts 3 4 zmi® Lti u-*r-m> tf & 
[0051 i(mmo^mh.. m 1 q&z<v9&w(d 

^® t ur»JSi5T*-T-e& . ^ (frmmtrrm 1 ? sstv 

Ti<t, &\z,tf])'7'^^i^^^<—h (LiNbOa) A* 
^ftS/K : y ^/ux-tryW*:Wi~S t^^fflt ^^L-Sc 3 6 

[0 0 5 2] d CO •> ft 0 Bffi «7K b'— If *!BaSt?tt^ 
Mitfx^m 3 4 SriiiB Ufc -if PiH*:^B:«(Hafe 
-fc ft "9 . iH*SWI 3 4 [c^t LTP f %(Ofr 

S:JSlHJi*-5u— if*i*. «JB*f*-7-3 StcAft^nS:, 
m®rr«"T 3 5 ;K ^ ^/u^ -tryu*jH 3 6 J; t) «JE 

R ffl^tc** t f? , (B**»ftJ mte * ^ r J i' S 
Zk&T*£Z> e Wt>, WnT«EE(cJ; 13, «.*jK#*«3 4 

[0 0 5 3] - 0>£ 9 i^v ^#r^-7- 3 5 iZ X *) Pffl* 

i3 4 a«- $ *i, p ffl3fct«#i* s s« tr u — i^itsas 

ft%m\n\ S£«^^ u-~if3t k LX U— tf 
^tiWj^ft-So tots «®»f*^3 5cOPP"T«aEic 

[0 0 5 4] ft*5. ±_m<r>MXtt. *f*(OPfi3tSr 
Sifi L S «**S*ti"S«*K8+ft 3 4 Sttp Lfc^, 
-1fi«:<?>Sffl3fcS:3-jflU P(H*SrR*ti-Sfc<Ot LT 

»L4icEffiLfcds, *;SgL l — L 4 cm ^i*ft}cSEfS L 



[0055] mmoymm 9 . mc % m .1 1 nz(oxm<o 

mm<r>MM 9K:<fc& 8 E«fi» u~1f -flfcft 

at* a* hh^^t, 3 6 ixytm^ 4<D&*ptzmir*> 
iixi^&TJ yu—#x$>z> G hi 2 figi 1© 

^38, 1/2 3 9 XOtjK 2 cOffljtEt^M* 4 0 Sr 

[0 0 5 6] cox 9 * @ BWflBB u~!f -^fiig-Cli, 
^ 3 6 fcA*T Life W-lfjfcf*, £1" » 1 coffl 

-So y r —7—^ 3 8 Sr-jgiB L-fc l 

£®*K$;h,S 0 Sfcic, l/2j)£-Rffi3 9&iS»LfcV' 
— if * 2 wfiftlstfrNK 4 o £»iBi-£* 

[0 0 5 7] X\ Vis—? 36 MSB 2 (04B3tE 

l+«4 0 Wfrb ^- fytfr AM Lfc»#£#x.£ c 2 
C0^)tRA«4 0 SrSifi L7t U— fftlt. 1 / 2 Sfe-JSrtE 
3 9-effl3fe^*xi|ftd^P> zttJSflfilir 4 5Jf [ejfc£i'b 
5 ;: :«fi u— • ifftlSu 77 77o-r^3 8i:J;0 

T, 7r7fa-"7-^ 3 8 £2£« Lfc*fiO«-yc*'lRl 
(S. z»2/fa£^&« z»li*rRj(Ofi*«:tS-ou--ifjt 

^ y ^ 3 e li. U'— if**— ^ftO^aiffl 

[0 0 5 8] r 5 *K«tfc I*-— 

if U— -!f *fi**J^[iI-*--5 W-if Tfc^fa 

£ -A" fa -S d £ . if* & 3c5£ S Hi: 5 

[0 0 5 9] ±SiO«-e«i, «.*Jx4f«3 7, 4 

0 > LTI/-f»)Si*^U P(fi*&»iBi"5 

}$SN-6 t>w-e fc j: i/ \ r--f y u # 3 6 i«t&g 

L4i:fiiLW\ *»L 1-L4 m^rfti-Kffl LT 
[0 0 6 0] ^jfecOj^figl 0. 01 3«r^«w 

coggttcofKffi i o x & a G-ffiflt-jg t^-if ■&*B»&>:i*-r 

{$/#0Tv^S c C©«TU *«<o«JlB9i:|S|«cor>r 
y 3 6 co±«E«Jic l / 2 j)S-fi4E 4 1 *x"C 

[0 0 6 1] c w«fc 5 <i a BJB«^ t — if *JB*"m, 

1 / 2 S[-&m 4 J K J; "9 , ifvfc^T >f y --i? 3 6 
0>fB 1 ««*S4*« 3 7 M*t Ltffif(Oi^tPiM 
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LTv-lf*fi»^t-H/jSix-5o 
■C, if*^«|sl*|^S:--*-|Ri(c«3gLoo % ix— tf 

*«»^Wcffl*$ix5 if*<0»liS-4rffiiR^>WS-r 
S r t ^T't «■> y 3 6 coiB3lcK»« 

3 7 «ru- ifw^/flt Lxhmmxzztztt^ yt^t®& 

< -f * C t j)s-c# , 1^— !f *wtBjfeSr<S»^* d 
<t *s-v?-S S 1 1 Jc, l^— !f*ig.»tfef4e«r/J^fti~S r 

[0 0 6 2] /jr*5 % _bffi<7>«|-eft. fi)tS4t»3 7 i L 

^Lfc^-v !f*top<B:*£rK*ru SM^^iii^t- 

6RtJ«l/2aS-Sffi4 1 =£r*8&L 4^iEKLfe^, 
L 1 — L 4 </H iCE* ffi ttU^c 
[0 0 6 3] l/2ft*fi«4 1 Oft*?f? ^ 

H6^?1?1!B 8 (BJ 1 0 ) xm L «t 9 ^ettH'tlf *T- 3 5 

Sr *lRJii«S Loo, i^™-!f*«aW«fR(-W^^nS 
v - if * 60'#J^ >S: , sK y trfr-A'b ^ '»r-f - £ «JBE .t 

[0 0 6 4] SiJt^ffii 1 . 111 4}±rco38W 

w.gg«g^7g* 1 liasS cL*fltifl& -*f ■it-nassr^r 
MHT-fcS, |g|K*5V>T, 4 2(^u-f ; ^^trVgt 
SC>*. Wh"y-y (Seeder) ^SrA-tt^-ttS^ 
"^f«lT^; , r Wv'"^««l4 2 fi. 

eu x. * 7 7 ; <m=. x *) m®. * it ^- 
(H^-a:^) l r mytKm m 3 4 l 4 > 0$ 

[0 0 6 5] #ck, »m-o^T8ttfigi-Sc ^-IffflEK 

2 3 as^w 2 4 j: /ajS^n, u— 

m s ^ 5 *( »* <b «n ^> 0 «»w*«)*Tft> <3 . 

r (/.> g ^fttti** u--lf^«l«rtr-«|Hl§ii:T** 

[0 0 6 6] ^-T, v'— ^*3S.*:aSIS4 2 'C^jo^n 
fc*ftfi(0v'-y*«:, jliEB8«rB*tw u — If^S^i^A 

^-if*«g**.cs 0 ^n^*fL, ^-y*ts*f*-rfi] 
bir%>* Sot, ^-^*iR^r«3^^imi-5^^Tr 

— u— *f-35»-f-SB9f^, > m ctifa^mm 



(8) 



¥tmW- 1 1 " 2 0 1 9 0 0 



[0 0 6 7] r <n X o ^««^->— ^M6*A 

r: £ K £ X) , \s— f jtfc ^*18«fir/aiHli--5 

Hftw-ifjfc&®&- u-ifffl2i/fi 

u— tjf^JggSr/h^ffci-S - £ //T£ So 
[0 0 6 8] mm^BMi 2. W:, mi s&zvmw 

(ommmm 1 2 ^ j; -5 @ Mif u--if 

s-t feft, w-if fl-to tr-i,SSr«j»i--6 tf-^S3E*as 
tt-Cfc U , tf— A«aE*361B4 5 0flx.liH 1 6 
Jo7<ivJ; viz, El.ni/VX4 6 ^ail/>X4 7 t SrWLT 

[0069] r rT\ on u- yX4 6 (os&feiantsr- f 

^X4 7 .tcOlWBg^Dt-il-S^, b*-^S*«$5K4 

5<?>&£;|@B ftt, f - (-- f lXf 2) / ( f 1 -i- 

f 2 -D) TSc?il-S« D— f 2 - f 1 cD£ £ s If— .A 

CO tf— A«|£ 1 <fc Lfc»-g\ a U>X4 7 fil CO fcT—^S 
&.f 2/f llCfi^il^o «ot, M^>X4 6^ 
i/>X4 7 (aj&^Ett£i8Mi KJgR-J-S £ > K 

[0 0 7 0] ^ co J: 5 * 3 s *«»to36Sl{^— Ktt\ 

cor-, \?—j*mmm&m 4 5 co.k»«^* w«E-r 5 r t 

££ c u— sf#«»<o**Hr- K^lSt^c^ 

[0 0 7 1 ] tt$s s Jiga^W-Ctttr-A3eifc3SH4 5£r 
*I8L 4 ilzffiS Lfr_/A L 1 - L 4 cO^fft^ffiit 

[0 0 7 2] 

3 WI4 «SM^tt §S 2 f/) 

ii\ » .1 coK3tiS>J&3 OSWt wBBSc u~if«EStS: 
KB L fcto-c% if «ER75*e>» 1 OEWffi— iwji'J-T W 

3<D$ZMffi, »'4coS*|-SS. »2tOSWffi > SElcojKW 



[0 0 7 3 ] M^fi 2 <0* W<D 0 BWttZB !f*«» 
tuW-r^® l ^t^M 2 coKWKKfcffl^to-?, V— tP 

[0074] at *jh 3 c/;^^(/> @ e»tft/g u— »f 

2oco-V-ffiSM«Sr, -ttt^Llli^cllHIWS-^^T 
Ell, itj&fflMsfi-J; 9 3LiMc-3SteU^-e, 2o«¥ 
ffiSWtt^Effi^^il-Tll^i-S^S?^^ 

[0 0 7 5] H*Jft" 4 C0*W CO @ B««-^ I if 

a5iat/as2cogtit3fitti: ir/yxA^H^ 

< kds ^ i/ ^ tf> , u-iJ s -^««(7.>-aS:ffl"^ «S t ' * 5 « 
[0 0 7 6] m&m 5 toa!Wf.>@ E,ffi«»>-1f 

rt. :/ 9 XK(»m 1 SO 5 ® 2 ^«j»coai»*9J» 

T% StW36ESr/h»^"fS t fj^'QcS 
[0 0 7 7] fi}*K 6 co5§93(/^ g Btift?!^ u- 

u--if*< r o-)tK^, ^if**-^lRj«rco^.affl^ 

[0078] «*jg 7 <o«wco g Btii i^— f )mm 
iSTW^ ^ ^ - if* ^ m h taitme o 

[0 0 7 9] S«*JS 8 t036^cO g B*Bflf» f 
tt. |g l b^4 wixS+ffi^i' A iVti6^coj!>t&t'S(c x u 
-if P«*rit5>X0«sffi-)te;S»^ 5 ^cov^m^- 
^^®WW(^SfflbT^«l5^a/j L, «i^SrS#t^--Sffl 
^ou— if3tco3tK^, «*S*f¥ 
gi^lt t — -!f3teSrffi«^»J&-eP S ®* 

[0 0 8 0] 89*« 9 o«Wco S E-j*«-^ if ^<g« 

gat LT^ 7 >^aitii^{i*jtx#m^^^rt, 

if^cO^Ki^ «*KJ»*»^» It W-if^^ff:#cO 

#J ^T p (i*;*^^ s Mit)$.tt t «c»*t 5 

^a=sre*tfc</>T% t—if^ig«co^»^ttr/)5ns u 

[0 0 8 1] »** i o <nftWcn& EL ffim-M i — if*K 
i^— if3t«pffl*rA4>2fea«s«*dc.»co5 ticov^ 
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2 ocOffljfeRM^S* ^ '/ 7tp-t-^RU« 1 
/ 2 jfiSfic S: # L . if* * - * IrJ Id ffli" 5 T 

f^i&T' p > s m%rm t ic&rt 5 

*^ifij* *raiiw«7&i-5 d t 

4* < L'C i^-if *^iR*&'>& < LX®>m$:±\fZ> d £ 

[0 0 8 2] »3fcJS 1 1 B*B«J# U"-if 

It l/2jft«««rfflv\fc<» 

[00 8 3] «*3g 1 2 cO-»93co@ b««» w--if &JB 

u *s if tej -r s r«j & - Jf m tzm-fc 

i'S d ^f:WStap n uteu-f*^#^ 

- y^^AMffl id*U ffl 'e s $ # , '> u ^ 3fe t? 
±Sii\ «5fe«r'>*< LTg&^£±if 3d<b^r£6<t 

[0085] i 4 (/>mw^ g att«j^ +f 

[Hi] r</;>^^ife^/f^ i td££@B*ll«»u- 

1122] (2.1 wR#t^MW"M^^-r^«^lT^6, 
[HI3] d 03BWo&]fic/>7gffi 2 id £ & Q B#8fKJF£ is 

[ ii 4 ] r </mw ommmm 3 iz x & a a u 

[(2 s ] d w»iyj^3jiE(7>jgfla 4ic ( t6i \s 

- if #«SG>Ra«6« & ^-**»«h & z> , 



[[2 7] c coasrflfiO^SacoiKglB 6 (- J: 6 0 Bfflflt^ ^ 

[B 8 ] 17 (D& zffimB i^— if 
if 3t <o «3ttfiK»<oa£ ft ^i" &m (2 'C & 6 a 

[12 9 ] c co« Wfi038«o : ;gffi 7 i-r J; 6 @ B*tflt» u 
-if >n1 ■■«» 60».JEiEig-e^ 6« 

[12 1 0 ] d i/^HwSi©»JB 8 ^ X 5 0 ELIft« : ® 

^-f t -^**>T^ttiiso«^l2--efc^ ;J 
[12 11] C (05S c?>^«8 9 U ,i: 5 BMW 

[12 1 2 ] 12 1 l wr^ y u-^coj®ai*»wi-sR 

[12 1 3 ] d (0* W fiD&ttOTgffi 1 0 M J: 5 @ 

[B14] d W5SW^.S&*6^» l l id J; 5 & B*i® 
-jg if ■^fi-»fr>T^-WW^«ftftBI^&-2> !> 

[[2 15] d c/;^ co.3IJE</^ffi l 2 M -J: 6 @ Btf§« 
» u-if .?«=fiS>2r^t* SWJ^fllfiEia-e^Sc 

[Hie] 12 1 5 ^ tf- AM£*$fi«<o eys-/ni-« 

[(2 .1 7 ] !63|5(D u -^^^«^(/> - '«^.>^-)-«^I2^ 

[12 l 8 ] 12 l 7 co ftoymMmtmb L/t^^r^ 

[12 l 9 ] Vtm<o 6 B««9^ u— -If M&?7* 

[(2 2 0] 12 1 9 (/)/^-7^y XAJdAW Lfc L^" — "*f 

[12 2 l ] El 2 0 <d;w-7^ y X^»f LfctMSfc 

2 1 m i oRMSiis, 21a s i </)s»a\ 2 1 b 
* 2 (flfxa+ffiu 2 1 c m 1 ots», 22 as 2 

WSSeB, 2 2a mstntiitom. 22b SS4^K»f 

a\ 2 2c m2</mm, 23 u — -^aeflt. 24 * 

ML 2 5. 2 U 2 5a, 26a A#t 

Sl\ 2 5b, 2 5c, 26b, 2 6cjxtt65, 2 7, 2 
8, 2 9, 3 0 W-mtx%im, 3 1 iSJ£fflSfl\ 3 2 

3 3, , 3 9, 4 1 l/2«efi« (fi* 

. 3 4 mytfxmm mutsLtt^m , 
3 s mmmm* m^^mm^m , 3 6 r-f y 

w-^, 3 7 tBi ^«3tJS*t« («*R*f^*) , 3 

8 7r7Tn-7^, 4 0 ®2(/)(i*g#i (ffi 

)fcR#m%) , 4 2 ^-^*K£fe381IL 4 5tr-Aft 
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